11,13-dihydro-dehydroleucodine, a derivative of dehydroleucodine with an inactivated alkylating function conserves the anti-proliferative activity in G2 but does not cause cytotoxicity.
Modulation of vascular smooth muscle cell (VSMC) proliferation has critical therapeutic implications for vascular disease. Recently, we demonstrated that the sesquiterpene lactone dehydroleucodine (DhL) inhibited the proliferation of VSMCs in G2 phase. It is known that the alpha,beta-unsaturated carbonyl group of the sesquiterpene lactone has a nonspecific alkylating activity that inhibits a large number of enzymes or factors involved in key biological processes. We analyzed whether the DhL alpha-methylene-gamma-lactone function is directly involved in cell proliferation arrest in G2 and in cell toxicity. To this end, the effects of both DhL and 11,13-dihydro-dehydroleucodine (2H-DhL), a derivative of DhL with inactivated alpha-methylenelactone function, on cultured VSMC viability and proliferation were assessed. We found that both DhL and 2H-DhL inhibited the proliferation of VSMCs in a dose-dependent manner, inducing a transient arrest in G2 phase. DhL, but not 2H-DhL, had a cytotoxic effect at concentrations up to 12 microM, indicating that cell proliferation arrest and cytotoxicity are mediated by different cellular targets. From these results we infer that only 2H-DhL is able to arrest cell proliferation in G2 without affecting cell viability at any concentration.